Research consistently shows that college choice in an important predictor of college completion and labor market outcomes. These longer term implications of college choice, combined with suboptimal choices made by many low-income but high-achieving students, has sparked several large-scale initiatives to improve college choice. Strategically targeting those students most susceptible to making questionable decisions in the college-choice process remains challenging, as variation in college choice is largely unexplained by easily measurable socio-demographic characteristics. This paper explores the potential to improve upon existing models and, more generally, to better understand college choice by documenting the similarities in college enrollment patterns between younger and older siblings. To do so, we identify siblings in the millions of SAT test-takers between the 2004 and 2011 high school graduation cohorts. We find that younger siblings enroll in the same college as their older sibling 21.2 percent of the time. Also, conditional on their own SAT scores, we find that younger siblings whose older siblings enrolled in four-year colleges and the most selective colleges are 17.4 and 21.3 percentage points, respectively, more likely to themselves enroll in four-year and the most selective colleges. Overall, adding characteristics and enrollment decisions of older siblings to standard college choice models improves model fit and consequently, are valuable pieces of information for explanatory and predictive power. *This research reflects the views of the authors and not their corresponding institutions. Authors can be contacted at joshua_goodman@hks.harvard.edu, mhurwitz@collegeboard.org, and jsmith@collegeboard.org. We thank Julia Fox for her research assistance.
scope of this dataset allow us to get precise estimates at a national level, which most other datasets cannot accomplish.
Data and Methods 2.1. Data
This paper primarily uses two data sources. First, we use the universe of SAT test-takers in the 2004-2011 high school graduation cohorts from the College Board (CB) . Every year approximately 1.5 million high school students take SAT, which is a test often required for college admissions. The test consists of two sections, math and critical reading, each graded on a scale of 200 to 800, for a maximum possible score of 1600. 2 Along with SAT test scores the student also self-reports her high school GPA and the basic demographics, including sex, race/ethnicity, parental education and parental income. 3 They also include up to 30 Score Sends, which officially reports the student's SAT score to a college, also often required for admission. Score Sends have been shown to be good proxies for college applications (Card and Krueger, 2005; Pallais 2013 ), but at the very least, are a good measure of student interest in a college. The data also include a student's full name, home address, and high school attended.
Second, the CB data is merged with National Student Clearinghouse (NSC) data, which collects postsecondary enrollment information on more than 94 percent of students enrolled in U.S. postsecondary institutions. 4 Data from the NSC allow us observe which college, if any, a student enrolls in after high school graduation. We supplement NSC data with information from Integrated Postsecondary Education Data System (IPEDS), including whether the college is a two-year or four-year, public or private, and the average SAT of incoming students. We also include the Barron's Admissions Competitive Index of each college, which is an independent measure of selectivity. The Barron's index categorizes colleges into the following categories:
1. Most Competitive 2. Highly Competitive 3. Very Competitive 4. Competitive 5. Less Competitive 6. Noncompetitive 7. Special
The ordinal categorization is a function of SAT/ACT scores of accepted students, the admission rate, and the GPA and class rank among enrolled students. Barron's does not classify two-year colleges. Table 1 presents the descriptive statistics of the data. 46.1 percent of the sample are males and 57.3 percent are white. Note that a large fraction of the sample have at least one parent with a bachelor's degree.
Siblings
Students do not list siblings on registration forms for the SAT, so to identify an individual's siblings in the subsequent or preceding cohorts, we developed an algorithm which identified test-takers with the same last name and home addresses. Our conservative algorithm fails to match some siblings, particularly those who may have moved residences. Furthermore, siblings graduating from high school after 2011 or before 2004 will not have been matched to sampled students from the 2004 thru 2011 high school graduation cohorts. The second set of columns in Table 1 is the descriptive statistics for younger students, the unit of observation and study in this paper. We exclude 2004 from all analyses because by construction, there are no younger siblings in 2004 and so we need not concern ourselves with older siblings (or non-siblings) in that year either other than how they influence the younger siblings.
The last row of Table 1 displays the number of identified siblings in the data. We find that the average number of siblings is 0.593 and among the younger siblings, the average size in 2.2 siblings. Note that approximately 78 percent of women in the U.S. have multiple children (Dye, 2010) , so we are well short of that statistic. But this is not surprising, given our data and matching algorithm.
For comparison's sake, we also present the descriptive statistics for the oldest sibling and nonsiblings. Overall, the means are quite similar across columns, although, non-siblings have somewhat worse college enrollment outcomes than siblings, especially, relative to oldest siblings.
Finally, Table 2 shows some key variables that relate the younger sibling and an older sibling. For the older sibling, we separately examine the oldest identified sibling and the closest in age sibling, which need not be the same with sibling sets greater than two. On average, there are 2.79 years between the younger sibling and her oldest sibling. Also, they are the same gender just over half the time.
Methods
There are two main parts to the analysis, both using OLS. First, we examine which characteristics of the younger siblings are correlated with following an older sibling into college. The regression equation is as follows:
where y is is an outcome for younger sibling i in family s. X i is a vector of the younger sibling i's characteristics, including sex, race/ethnicity dummies, parental income and parental education dummies, high school GPA, and SAT score. Z is is a vector that describes the characteristics of family s, relative to younger sibling i, which includes the total years between the younger and older sibling, total number of siblings, older sibling sex, a dummy indicating whether the sex of the older sibling is the same as the sex of the younger sibling, and the older sibling's SAT scores. For most of the analyses we consider the oldest identified sibling, but show that results are robust to using the closest in age older sibling. Finally, vector T represents year fixed effects and vector H represents high school fixed effects, while is an idiosyncratic error term.
For the first analysis, we consider several outcomes, y is ,in order to describe younger sibling's patterns of enrollment. We start by examining whether the younger sibling applies (sends SAT scores) to the same college that the older sibling first enrolls in. Then we turn to younger sibling enrollment variables, including whether, relative to the older sibling, she enrolls in the same level (two-or fouryear), control (public or private), same Barron's category, and the exact same college. In practice, each variable is coded as a one if the application or enrollment pattern of the siblings is the same, and zero otherwise.
The second part of the analysis predicts which type of college the younger sibling enrolls in and how this college is related to the enrollment of the older sibling. The main goal of this analysis is to understand how much explanatory power the inclusion of older sibling information adds to a simple regression. Thus, most regressions in this section come in sets of three:
Equation (2a) is the baseline regression that includes standard characteristics of a student, including the aforementioned demographics and academic achievement. Equation (2b) adds to equation (2a) by including attributes of the older sibling, denoted 1 . This tests the possibility that having a particular family structure can help predict college enrollment and whether an older sibling's academic achievement predicts something over and above the younger sibling's academic achievement. Finally, (2c) adds the variable 2 , which is typically the older sibling's equivalent to the outcome variable . For example, if is whether the younger sibling enrolled in a four-year colleges, 2 is whether the older sibling enrolled in a four-year college.
There are two pieces of valuable information in this second set of analyses. First, the coefficients 1 and 2 describe the predicted average relationship between the older sibling's information and the younger sibling's enrollment patterns. Second, we report the R-squared for each regression to document the fraction of the variation in the outcome that we can explain. It is very difficult to explain enrollment choices and we show just how much improvement in the model's predictive power can be achieved by accounting for these additional pieces of data that are absent from most analyses.
We consider a host of outcome variables in the second set of analyses. We start with college sector, hence, outcome variables include whether the younger sibling enrolls in a four-year college and then a public college. Then we examine the quality or selectivity of the college. The first outcome variable here is the average SAT of the college enrolled in, conditional on enrolling in a four-year college. The next outcome variable is a dummy variable for whether the younger sibling enrolls in a Barron's Category 1 college, the most selective. And then again for enrolling in a Barron's Category 1 or 2 college. Finally, we also predict a measure of mismatch, whereby the younger sibling enrolls in a college where the average student is far different from that of the younger sibling. This measure is constructed as the difference between the student SAT score and the college's average SAT score of incoming students. Hence, a positive number implies a student enrolled in a college with relatively low achieving peers, termed "undermatch," while a negative number implies the opposite, termed "overmatch." 5 Finally, we test the sensitivity of our results in several ways. First, we consider the closest in age older sibling, instead of oldest sibling. Second, we use only the younger siblings that we determine to have a single older sibling, to remove the issue of multiple older sibling pathways. Thirds, we use just 2011, a year in which we are most likely to find all older siblings. All results are robust to these choices and available upon request. Also, for all analyses, we use robust standard errors.
Results

Which Younger Siblings Follow Their Older Siblings
The bottom of Table 2 demonstrates the unconditional application and enrollment relationship between siblings. The younger sibling applies to the college that the oldest sibling enrolls 32.9 percent of the time, while enrolling there 21.2 percent of the time. The younger sibling also enrolls in the same level and control as the older sibling nearly three quarters of the time and in the same Barron's selectivity category almost half the time. Clearly, these unconditional relationships show that younger siblings are quite likely to follow their older siblings into college. Table 3 presents the results from estimating Equation (1). The first column suggests that men, Asians and Hispanics, are more likely to apply to the same college as their older siblings, compared to women and whites, respectively. In terms of academic achievement, younger siblings with higher high school GPAs and SAT scores are also more likely to apply to the same college as their older sibling. In terms of family structure, the older the sibling is relative to the younger sibling, the less likely the younger sibling is to apply to the same college. Also, if there are more siblings in the family or the older sibling is of the same sex, then the younger sibling is also more likely to apply to the older sibling's college.
The next few columns show a variety of enrollment patterns. Of note, black younger siblings are 6.7 percentage points less likely to enroll in the same college as their older sibling than white students. Also, younger siblings are 2.9 percentage points more likely to enroll in the same college as their older sibling when they are of the same sex. Table 4 displays results of Equations (2a)-(2c) where the outcomes are college sector. The ledtmost column shows a standard sector choice regression for all students in the sample. The second column adds some family structure variables. Consistent with the literature, compared to non-siblings (omitted), older siblings have slightly better educational outcomes. And here, having siblings also leads to a higher likelihood of enrolling in a four-year college. Coefficient estimates are quite similar for the next three columns, for non-siblings, oldest siblings, and younger siblings. The second column under younger siblings corresponds to Equation (2b), which includes older sibling characteristics. All the characteristics of the older siblings have coefficients that are small in magnitude. However, the next column, corresponding to Equation (2c), predicts a coefficient on older sibling enrolling in a four-year college of 17.4 percentage points. This large in magnitude effect is much largest than most other coefficients and also increases the overall regressions explanatory power.
Determinants of College Choice
Sector
The next panel has similar results when exploring whether the younger sibling enrolls in a public college. Again, whether the older sibling enrolls in a public college is associated with a 24.3 percentage point increase in the likelihood of the younger sibling going to a public college. Table 5 runs the same analysis as Table 4 but with outcomes related to college selectivity, specifically, average SAT of the college's incoming students and whether the college is a Barron most selective college.
Selectivity and Competitiveness
The baseline regression using the younger sibling shows that students with higher high school GPAs and SAT go to colleges with higher average SAT scores. In the next column, all coefficients, other than years between siblings, are statistically significant, providing evidence of the predictive power of older sibling information. In addition, an older sibling who enrolls in a college that is 100 SAT points higher than the alternative, typically has younger siblings who enroll in a college 21.7 SAT points, conditional on the younger siblings characteristics.
A similar pattern arises when the outcomes is the binary measure of attending a Barron's category 1 college, the most selective. In fact, as the last column of the table shows, only students who have an older sibling who enrolled in the most selective colleges have a meaningfully large coefficient (21.3 percentage points). Beyond that, even an older sibling who attends a slightly less selective college has a much lower chance of enrolling in the most selective colleges. Table 6 assesses the likelihood of a younger sibling mismatching-enrolling in a college that is academically superior or inferior to that of the student. Mismatch typically requires information on admissions, but we abstract from that and simply look at the difference between a student's SAT and college's average SAT.
Mismatch
Focusing on the younger sibling, as in other tables, the R-squared of the regressions increases as more older sibling characteristics are included. Specifically, the when the difference between the older sibling and college SAT score increase by 100 points (undermatch), then the younger sibling enrolls in a college that is 17.7 SAT points below her own. This linear specification may mask some of the nuances, so the next set of results discretizes the dependent and independent measures of match.
We find that the three measure of undermatch (the positive outcomes), are all statistically more likely when the older sibling undermatches and much less likely when the older sibling overmatches. Similarly, the younger sibling is much more likely to overmatch when the older sibling does so.
Conclusion
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Non-Siblings Oldest Siblings
Non-Siblings Oldest Siblings Male -0.030*** -0.030*** -0.029*** -0.032*** -0.036*** -0.036*** -0.039*** 0.032*** 0.032*** 0.030*** 0.038*** 0.039*** 0.038*** 0.040*** (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Asian 0.013*** 0.013*** 0.016*** 0.002 0.006*** 0.006*** 0.004*** 0.026*** 0.026*** 0.022*** 0.035*** 0.033*** 0.033*** 0.025*** (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) Black 0.120*** 0.123*** 0.131*** 0.098*** 0.102*** 0.104*** 0.091*** -0.079*** -0.079*** -0.078*** -0.081*** -0.079*** -0.084*** -0.067*** (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) Hispanic -0.000 0.001* 0.004*** 0.001 -0.003** -0.002 -0.003* -0.015*** -0.015*** -0.014*** -0.016*** -0.019*** -0.021*** -0.017*** (0.001) (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.000) (0.000) (0.001) (0.002) (0.001) (0.001) (0.001) Other Race 0.003*** 0.004*** 0.008*** -0.004* -0.006*** -0.006*** -0.005*** -0.006*** -0.006*** -0.008*** -0.002 0.001 -0.000 -0.000 (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) Parental Income -Less Than $50,000 -0.037*** -0.035*** -0.037*** -0.032*** -0.028*** -0.028*** -0.023*** 0.003*** 0.002*** 0.003*** 0.003** 0.001 -0.000 0.001 (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) Parental Income -$50,000 -$100,000 -0.030*** -0.029*** -0.030*** -0.026*** -0.031*** -0.031*** -0.026*** 0.010*** 0.010*** 0.010*** 0.013*** 0.007*** 0.006*** 0.005*** (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) Parental Education -High School or Less -0.057*** -0.055*** -0.054*** -0.049*** -0.057*** -0.055*** -0.047*** 0.026*** 0.026*** 0.025*** 0.024*** 0.032*** 0.028*** 0.023*** (0.000) (0.000) (0.001) (0.002) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Parental Education -Some College -0.048*** -0.046*** -0.047*** -0.039*** -0.050*** -0.049*** -0.041*** 0.024*** 0.023*** 0.023*** 0.021*** 0.024*** 0.021*** 0.016*** (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Parental Education -Associates Degree -0.050*** -0.049*** -0.049*** -0.042*** -0.053*** -0.052*** -0.043*** 0.026*** 0.025*** 0.025*** 0.023*** 0.029*** 0.025*** 0.019*** (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) High School GPA 0.145*** 0.144*** 0.146*** 0.137*** 0.143*** 0.143*** 0.139*** -0.059*** -0.059*** -0.057*** -0.067*** -0.064*** -0.065*** -0.061*** (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) SAT 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Oldest Sibling --0.020*** -- 
Non-Siblings Oldest Siblings Male -1.094*** -1.123*** -0.863*** -0.953*** -2.153*** -1.749*** -2.361*** -0.008*** -0.008*** -0.007*** -0.010*** -0.010*** -0.010*** -0.010*** (0.080) (0.080) (0.097) (0.214) (0.185) (0.184) (0.180) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Asian 25.294*** 25.409*** 26.777*** 21.512*** 22.391*** 22.195*** 17.868*** 0.033*** 0.033*** 0.034*** 0.029*** 0.029*** 0.029*** 0.022*** (0.150) (0.150) (0.181) (0.417) (0.361) (0.360) (0.350) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Black -2.300*** -1.945*** -2.983*** 5.609*** 1.855*** 4.581*** 2.313*** 0.051*** 0.051*** 0.046*** 0.070*** 0.062*** 0.067*** 0.052*** (0.182) (0.182) (0.206) (0.620) (0.540) (0.542) (0.528) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Hispanic 12.665*** 12.859*** 12.929*** 14.056*** 11.431*** 12.496*** 9.262*** 0.032*** 0.032*** 0.029*** 0.042*** 0.037*** 0.039*** 0.029*** (0.162) (0.162) (0.189) (0.485) (0.421) (0.420) (0.410) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Other Race 9.816*** 9.969*** 10.158*** 9.318*** 9.378*** 9.820*** 7.746*** 0.023*** 0.023*** 0.022*** 0.024*** 0.023*** 0.024*** 0.019*** (0.214) (0.214) (0.255) (0.587) (0.539) (0.538) (0.525) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Parental Income -Less Than $50,000 -7.145*** -6.922*** -7.205*** -8.384*** -5.095*** -4.591*** -3.557*** -0.007*** -0.007*** -0.007*** -0.008*** -0.003*** -0.002*** -0.002** (0.144) (0.144) (0.173) (0.396) (0.379) (0.378) (0.370) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Parental Income -$50,000 -$100,000 -9.370*** -9.266*** -8.947*** -10.998*** -9.455*** -9.191*** -7.287*** -0.012*** -0.012*** -0.012*** -0.017*** -0.010*** -0.010*** -0.007*** (0.119) (0.119) (0.151) (0.289) (0.272) (0.272) (0.266) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) Parental Education -High School or Less -9.537*** -9.287*** -9.662*** -7.171*** -8.565*** -6.677*** -5.882*** 0.003*** 0.003*** 0.001*** 0.009*** 0.006*** 0.009*** 0.008*** (0.136) (0.136) (0.158) (0.428) (0.363) (0.364) (0.357) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) Parental Education -Some College -12.232*** -12.030*** -12.061*** -11.483*** -12.160*** -10.758*** -8.727*** -0.006*** -0.006*** -0.008*** -0.003*** -0.003*** -0.001** -0.000 (0.124) (0.124) (0.147) (0.357) (0.314) (0.314) (0.308) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) Parental Education -Associates Degree -12.220*** -12.031*** -11.826*** -12.015*** -12.817*** -11.360*** -9.180*** -0.007*** -0.007*** -0.008*** -0.004*** -0.003*** -0.000 0.001 (0 0.300*** 0.300*** 0.298*** 0.303*** 0.306*** 0.292*** 0.292*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Oldest Sibling .816*** -9.969*** -10.158*** -9.318*** -9.378*** -9.820*** -8.608*** 0.005*** 0.017*** 0.029*** -0.008*** -0.004*** -0.000 (0 0.700*** 0.700*** 0.702*** 0.697*** 0.694*** 0.708*** 0.704*** -0.000*** -0.001*** -0.002*** 0.001*** 0.001*** 0.000*** (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
---0.408** -------0.925*** -0.668*** 0.000 0.002*** 0.004*** -0.001 0.001** 0.001** --(0.201) ------(0.199) (0.195) (0.000) (0.001) (0.001) (0.001) (0.000) (0.000) Years Between Siblings -----------0.046 -0.017 -0.000 -0.000 0.000 0.000 0.000 -0.000 ----------(0.074) (0.073) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Older Sibling Male ----------0.618*** -1.662*** -0.000 0.000 0.002*** -0.004*** -0.002*** -0.001*** ----------(0.174) (0.172) (0.000) (0.000) (0.001) (0.001) (0.000) (0.000) Older Sibling Same Sex ----------0.981*** 0.968*** 0.001** 0.001 -0.001 0.004*** 0.002*** 0.000** ----------(0.173) (0.170) (0.000) (0.000) (0.001) (0.001) (0.000) (0.000) Older Sibling SAT -----------0.030*** -0.108*** 0.000*** 0.000*** 0.000*** -0.000*** -0.000*** -0.000*** ----------(0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Older Sibling's SAT -Avg. SAT of Enrolled College ------------0.177*** ------------------------(0.001) ------------Older Sibling's SAT -Avg. SAT of Enrolled College < -300 --------------0.083*** 0.154*** 0.167*** -0.015*** 0.003*** 0.003*** --------------(0.002) (0.003) (0.003) (0.002) (0.001) (0.000) Older Sibling's SAT -Avg. SAT of Enrolled College >= -300 and < -200 --------------0.030*** 0.080*** 0.124*** -0.027*** -0.004*** 0.001*** --------------(0.001) (0.002) (0.002) (0.001) (0.001) (0.000) Older Sibling's SAT -Avg. SAT of Enrolled College >= -200 and < -100 --------------0.007*** 0.032*** 0.068*** -0.026*** -0.006*** -0.000 --------------(0.001) (0.001) (0.001) (0.001) (0.001) (0.000) Older Sibling's SAT -Avg. SAT of Enrolled College >= 100 and < 200 --------------0.001*** -0.008*** -0.040*** 0.071*** 0.030*** 0.007*** --------------(0.000) (0.001) (0.001) (0.001) (0.001) (0.000) Older Sibling's SAT -Avg. SAT of Enrolled College >= 200 and < 300 --------------0.003*** -0.005*** -0.049*** 0.145*** 0.081*** 0.025*** --------------(0.000) (0.001) (0.001) (0.002) (0.002) (0.001) Older Sibling's SAT -Avg. SAT of Enrolled College >= 300 --------------0.008*** 0.007*** -0.041*** 0.227*** 0.174*** 0.074*** -- 
